THE PROCESSES during the latent period of chemical carcinogenesis have not been fully characterized. In order to investigate some of these changes a sequential in vivoin vitro study of brain-tumour induction has been initiated (Roscoe & Claisse, 1976) . Ethylnitrosourea (ENU) is a potent neurotropic carcinogen when administered to pregnant rats in the last trimester of pregnancy (Druckrey et al., 1966) . Virtually all the offspring of these rats developed tumours of the nervous system, a large proportion of these being in the cerebrum (Wechsler et al., 1969) . For the sequential in vivo-in vitro analysis, cultures were prepared from rat brains at a series of times after transplacental exposure to ENU, but before a tumour becomes visible. The average latent period for cerebral tumours at the dose given (40-50 mg/kg) on the 15th or 16th day of gestation was 246 days (Roscoe & Claisse, 1976 . Some cultures removed halfway through the latent period or later possessed cells looking like those in tumour cultures. They also behaved like cultures from malignant gliomas, in forming colonies in agar and tumours when injected into syngeneic rats. Cultures prepared earlier did not have such cells, nor did they behave like tumour cultures initially. However, it was shown that cells of a culture prepared from foetal brains 2 days after transplacental exposure to ENU (BE 10) became tumorigenic and grew in agar after a long time in culture, whereas those of a control culture (BE I1) did not. It was inferred that cultures derived as early as 2 days after exposure to ENU contained cells with malignant potential (Roscoe & Claisse, 1976 . Although not immediately tumorigenic nor able to form colonies in agar, the BE10 culture nevertheless exhibited differences from the BE ll culture at earlier passages. One of these was higher fibrinolytic activity (Hince & Roscoe, 1978b) and another the apparent ability to survive for long periods in agar. This latter property has been investigated further in these and other cultures and the results are reported here.
All cultures used in this work were maintained in Dulbecco's modification of Eagles' medium (DMEM) with 15 % foetal calf serum (FCS). Cells were tested for the ability to form colonies in agar essentially according to the method of MacPherson & Montagnier (1964) . They were plated in 1 ml of 0-3%O Difco Bacto-Agar in DMEM with 15oo FCS, on a base layer of 6 ml of 0.6% agar in the same medium. The dishes (5 cm in diameter) were examined regularly with a dissecting microscope. They were fed with liquid medium (0.25 ml) every 2 weeks (Roscoe & Claisse, 1978 (Roscoe & Claisse, 1976 . cloned from BEIO at the 20th passage (Roscoe & Claisse, 1976) (Roscoe & Claisse, 1976 (Roscoe & Claisse, 1976) . The results in Table II show that colony-forming cells could not be recovered from ARBO C9, ARBO ClI and BE 11-1 after about 2 weeks in agar, whereas they could always be recovered from BE 10-7 for the duration of this experiment (6 weeks) and up to 10 weeks in another (Table I) . At 14 days the tumorigenic clone, A1 5A5, had formed distinct colonies many of which were macroscopic and beginning to give rise to secondary colonies. No further samples were taken.
Cells from a number of cultures derived from rat brains at different times after in vivo exposure to ENU remain translucent in agar for a much longer time than cells of cultures from rats not exposed to this carcinogen. After further passaging, cultures from the ENU-exposed animals were able to form colonies in agar, the in vitro property found to be most closely associated with in vivo malignancy in this system (Roscoe & Claisse, 1976 Lantos et al., 1976) . The viability of cells suspended in agar at passages earlier than those at which colonies were formed was further investigated. It has been shown that for BEIO (derived 2 days after exposure to ENU), and its clone BE1O-7, cells remained capable of forming colonies when replated in liquid medium, even after being suspended for 70 days in agar (Tables I and II) . A cloned glioma line was used as a culture positive for growth in agar. It formed colonies in about 2 weeks. Colony formation in agar is often scored after this period (MacPherson & Montagnier, 1964) . This probably explains why prolonged survival in agar has not, to our knowledge, been previously recognized. For control cultures derived from animals not exposed to ENU, viable cells could not be recovered after about 2 weeks in agar (Table II) . Although some cells of these cultures remained translucent for a little longer, the proportion soon diminished until none were detectable. There was, therefore, a marked difference in appearance between these and the ENU-exposed cultures plated in agar. It is possible that small numbers of viable cells could not be recovered because of the difficulty of releasing cells from agar. Recovery of cells after relatively short times has been more easily achieved in some cases by using carboxymethyl cellulose (Methocel) instead of agar (Stoker, 1968) . However, in the present experiments, in which cultures were held for many weeks, difficulties were encountered in feeding the cells without altering the concentration or volume of a suspension in Methocel.
The results thus far show that, under the same conditions of suspension in agar, ENU-exposed and control cells exhibited different properties and different capacities for retaining colony-forming ability. It is not known whether these differences are related to the greater survival of brain-tumour cells than control lines after implantation into the chick limb bud (Tickle et al., 1979) . Enlargement to give "bubbles" suggested limited growth, though cells with definable boundaries could not be distinguished within single "bubbles". The ability to remain viable without forming colonies may be related to the ability of tumour cells to remain dormant for long periods in vivo before starting to divide. However, the exact state of these cells remains to be resolved.
Other investigations with our cells have shown that 45A, 45F, BEIO and BE10-7 have higher plasminogen-activator activity than cells from animals not exposed to ENU, and that this was demonstrable before cells were able to form colonies in agar (Hince & Roscoe, 1978a,b) . Other workers have also shown a sequential acquisition of transformed characteristics following carcinogen treatment (see for example , Huberman et al., 1968; Barrett et al., 1977; Barrett & T'so, 1978) . It thus appears that in vitro properties of transformation need not be acquired simultaneously. It has been proposed that in this system ENU exposure in vivo initiates a change which gives cells malignant potential, and that this can be expressed either in vivo or in vitro (Roscoe & Claisse, 1976 Roscoe, 1980) . The changes observed in vitro before colony formation in agar may thus reflect changes associated with the progression to malignancy.
